7 145 3A, B). The purified proteins were used to immunize mice. After two boosts, antisera were collected. Ab 146 titers for Hsp70 and -tubulin-1 determined by ELISA were approximately 3×10 6 (Fig 3C and D) . The 147 standard membrane feeding assays were conducted using cultured P. falciparum mixed with 10% of 148 antiserum. Serum from pre-immune mice served as a control. Results showed that Ab against -tubulin-1 149 significantly (p<0.0004) reduced the number of P. falciparum oocysts in mosquitoes compared to the 150 control (Fig 3F) , while no inhibition was detected for anti-Hsp70 (Fig 3E) . The experiment was repeated 151 twice and the results were reproducible.
152
To remove the possible effects of other components in serum, the purified polyclonal Ab was 153 used to repeat the transmission blocking assays. However, the amount of our custom-made mouse anti-154 serum was very limited. Since P. falciparum -tubulin-1 and human -tubulin sequences are 155 homologous (Fig S1) and they share >84% of identical amino acids (Fig 4A) , we used the commercially 156 available purified rabbit polyclonal Ab against human -tubulin in the Ab transmission-blocking assays. 172 human -tubulin was added into the P. falciparum culture containing ~3% gametocytes. The same 173 amount of non-related purified rabbit Ab (anti-V5) was used as a control. After incubation, the ookinetes 174 stained with the Giemsa staining were examined. The ookinetes were found in both the experimental 175 group (Fig 5A) and the control group (Fig 5B) under the microscopy bright field. The ookinete 176 conversion rates (CR), e.g. the percentage of ookinetes among the total gametocytes, were calculated. The 177 ookinete CR with anti--tubulin Ab was 12.8%, and the ookinete CR with anti-V5 Ab was 12.2% (Table   178 3). The data showed that Ab against human -tubulin did not significantly affect P. falciparum 179 gametocytes to ookinetes comparing to that of the negative control (p>0.1).
181 ANTI--TUBULIN AB BOUND TO OOKINETE APICAL INVASION APPARATUS 182
The Ab transmission-blocking assays strongly supported that ookinete -tubulin-1 was exposed 183 on the cell surface. Determination of the localization of -tubulin-1 on impermeable ookinetes would 184 further elucidate the molecular mechanisms of this pathway.
185
We labelled polyclonal Ab against human -tubulin with CF TM 568 dye, and followed the 186 nonpermeable approach for immunofluorescence assays (IFA) [12] to investigate the interaction between 187 Ab and ookinetes. P. falciparum ookinetes were cultured in vitro, deposited onto slide coverslips, and 188 fixed with paraformaldehyde to acquire impermeable cells. Then these cells were incubated with 189 fluorescence labelled anti-human -tubulin Ab. Finally, the cells were examined under a fluoresces 190 microscope. Results showed than anti--tubulin Ab bound to the apical end of ookinetes (pointed by 191 white arrows) (Fig 6B, Row 1) , but not the gametocyte (pointed by the green arrow) (Fig 6B, Row 1) .
192 The ookinetes and gametocyte were confirmed by DAPI staining (Fig 6B, Row 2) and bright field (Fig   193 6B, Row 3) . The DAPI also stained many free parasites and asexual stage parasites. An unrelated Ab, 1 2 
